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attacisment device 
and methods of using the same 



BACKGROUND OF THE INVENTION 

L Field of the invention 

t » <. e >i k v i 1 i\? e to nn m s s > 
t , ? ><1 n « makin * iny k > c 

2. Description of the Related Art 

Prosthetic heart valves car. replace be;, ecu- human \ahvs in pau-rta. JWhetk- 
valves commonly include sewing rings, suture cuffs or rings that are attached .to m& 
Cstene vt v to o . t ci;Viir:iieron,\' e hv puw fts e tahv orifuv 

In atypical prosthetic valve implantation procedure, the aorta is incised mid tie 
defective valvt s removed I tin t ;hv p eraant site that nun chid fibrous 

' , or a . ssus Known heart, vah replaceroe eelmiques include 
nd uditl > p s ) t 'n n i l } ik f nth 

valve annuJns to form an array of sutures. Free m< - b he tares e extended out oi ths 
thou en cavity and laid, spaced apart, on the patient's body. T he free ends of the secures 
tfoThe sally thread I is Once al ant? ? s have 

been run ilnough the sewing ring (typically 12 to 18 sutures), ail the sutures are pulled up 
taught and the prosthetic val\?e is slid or "parachuted" down into place adjacent the 

!! 1 C pV>S hv.t % lb U , M £ v K ,t: 

tyt« ? ,^ l> •> t no, m s s doctors otte ss tout, to ten 

knots per suture. 

Hk seem:- uup ^ oMe made<d : N ocoeswnsn e an;n ib-< ugh vh . f o <. 
md suture can pass. '1 he vn \ > i c < I singrh ok 

arc saoued to ho nee- . mas- t $e o * * c n tr h < -> a _ , »h 

> t i s J \ , n iusu t > n >t a\ e- fm 
die biological mass and. in tuny the prosthetic valve to d>e heart, 

During heart valve replacement procedures, the patient is on heart- lung In-pass 
which induces the patient's oxygen level and creates non-physiofogical I ood flow 
in? The longer a patient is on heab-iung bypass, me greater die risk for permanent 
health damage. Existing suturing techniques extend the duration oi bypass, md increase 
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t * he husks i ioLa 1 m„ v. > s I if' un a , mm, > eoted n> 

saturna <. n >s a r t> i a s >s r !>v vn s p k^onal 

In kink sua re m other attach? evk re used in a variety nedk 

applk lions i he e h« ise of fee device oi the prest swan n wouk n d« «i 

5 ih < , \.» . as o o svlo.hmim^ w i n ^ unweo < 

device or prosthesis it -wond m ;sisu a > device or prosthesis esc 

»ri » » if H 1 U XMs « J *s i i <. i x { 

55 i f U 5 5 5 ? Si s s s >T x r v - v > <, C v I I 

defects ud cud bean deieets. ■ issue os s i « out h '^sue nidho 

10 \ J >>h! S UU !K h i I ( < M N < l j «. v f vM >S SO J O >u r , 

0'Mendoiier5ruseLit.p.i t <. s is u j< , , v v s K 

repair or placement of prostheses, or use by robotic devices .for procedures performed 
remotely. 

For those Indications and. others, there is a need for a fis.tu.ring device to minimize 
15 the inn spent fix iring certain devk <> > uchasava! U'Oi nd a 

secood mass, a vessel to another vessel or anatomical stmcture, tissue to tissue, 
Mirunut hm> i s uc K 5 u^m > oA „ j nd b >! t , ^ ,s uh I nemm, 
nan a , d us <. n h v< t s } 0l > i u i s no 

methods and reduces itxttufog tunes. Also, there is a need for a kxtiaiag device feat can 
20 be easily removed. Them also exist a need to provide a fix taring device that van provide a 
consistent fix wring have. 



SUMMARY OF THE INVENTION 
A device tor connect t t coral n >ae< ike device ha 

25 a «.« i i U ums< s t a k ! h,o<o) in mt 

extends from the first, end of the bass. The device lias a first configuration and a second 
s-.a h ana ion A a ti c w is ne rtce vrii i tespcci to da base xa.. the dc^ k c is in the 
first configuration. The device can also have a second kg extending from the second end 
of the base. 

30 v.dws v <. <j f st osl ns ad n - fos, o s 

de vice has a base, a fust leg and a second leg. The base has a base axis, a first end and a 
second end. The first, leg has a first longitudinal axis and a first leg length. The first leg 
extends from the first end of the ha.se. The second leg has a second longitudinal axis s a 
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of > , emnh. 11 j ! . > heseco d d he hasc. Hn si 

length > substantial!} longer than the second leg length. 

sc ice can he ' u s j i a m y„ I v a aa t Wien |« 
> v t n o I u *i ! v , s ■) U t s t. d i , o 

5 \s .n >h, do <.c < u i '»„ i Mrs n os v an1 a ^ >di^io d The 

de\tv.e i ihs, n-* t c •> ^ - , ndke I t. s. s set T'^S^tV > s< 
d m e firs end uid eoruU I Th eh ' s n h m d a first 

kg length. The first b g e> tends Co m {he first cad oi he base I hi second leg has a 
second loueiHKhisal avs and a second leg length. The second leg t xiends I om itoe second 

10 vkin K 1 i ) > j ; t u 1 ! 1 ! 

r st leg o'. s i > ^ degrees. 

Che hi esgk can be less than or equal: to 90 degree the kg angle can be .■ ? 
n ! >ase dia ecu i i ,ss i s $ 0.13 inches 

i h n K <. 5 J a ? t > t !. if J< s 

15 A method el « t mass to a-secoiKlaaass h disclosed. This iaeteLuses 

f M loso. iiM>ia iav i .st ia and su ul) I! h h t vu i< 
* t ' ^ s - ( ) 0 t s v i>s v ' t ao id kg 

Huf.K fi >oi . i v , v , i ' a a i 1 s i m x 

aaa -.cco'id ceiyd m dum - e \v ... i dec < , * , „ g ■ v n V . 
20 huoi "im . i „< j n < <iadv- vi . h n . i> b u lu 

i Jin.t ..e ' t t k . id ui' m iuohtd ',i h> k<.n 
t a a the ah-, device into the < m mass and the second mass. The mediod I < 
includes releasing the attachment device, 

l^o t . \ h < i t r ha t . v ft v. > Kvse inserting me 

25 8itach»uoitt ». e 

a no fee first mass t i t < 

Another method of athaeMaga first mass to a second mass is disclosed. The 
' , ' * - aa .t vt s aa ! , .aid ^< 1 n v i i j i ir it 
i* i H) rKeu ^ 5 \ \ < t > i n tm i it S 

30 includes inserting the attachment device into the first mass and the second mass. The 
method also includes releasing the attachment device into die first configuration. 
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Figure 1 Is a front view of an embodiment, of the attachment device, 
f ig e ^-i-tu 10 >Ui,. 10 u xb^ t ^ nkiH kn *.c 
I , N x>tt« ne.mbo v ( of t t icl i c 4 s k 

I v.-> 'j h!< v v. n <\ fkiit of ^.tun \ I'kh , k v.e 

5 Figure M i inn view of a? emtx dm sn of u Paehua n device 

device shows.) in Figure 1 L 

Figures 14 and 1 5 are .front views of various embodiments of the attachment 

device, 

10 Figure In e - t * \ j ^ , v t . of uu m i> bane oe\u.e 

i . ' <. ( M i ! l ) v In t > < Uh 5 > 

Figure M. 

Figure 1 8 is a side perspective view of an embodiment of the attachment device. 
Figure 19 is a side view of the attachment device shown in. Figure 18. 
15 I an ^«J- ! i ii e nM ) m t ! i t 

device. 

Figure 22 is a front perspective view tftoinqfeodiment of the attachment device. 
Figure 23 is a top view of the -embodiment of the attachment device shown in. 
Figure 22, 

20 Figure 24 is a front view of an embodiment of the a ttac hment device. 

Figures 25 illustrates a» embodiment of a. mandrel for manufacturing the 
attachment device. 

Figures 26 and 2? illustrate method . of eh mging the attachment device from a first 
es \ iguj tie v second conngm oi 
25 HgmCN "v 1 ' > v 1 ^ l «! ii! iji u t » u i t u 

the attachment device. 

Figures 31.-33 a.re cross-sections illustrating an embodiment of a method of using 
m o i ' t lf\bpututo i m I rn< O 

t su m Miiu' \sut l t if $ f n m< oi ivd 1 * i 
30 t ! v.nt oi ,n hm u h > Fi u t 

1 ures 3? ;9 r? cross-sections IHmtrat ig an em ho 
the e s bod at at oi \ < it device shown in Figures 18 and 19, 
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i 0 < on 40-42 arc co>ssKseciians illustrating at; embodiment of a method of using 
the attachment device. 

Fm\w 4>is u o i < n g t t i if oi mh g th« fl tg 

I li< s r < m 1»» ui i >o' 'o <! . K i h 

5 device. 

1 1 u l^liiMii Vv 'of i nj ^ook i h nl\ u 

( : > m k •> , < i i tK i to s ox 
the attachment device. 

1.0 DETAILED DESCRIPTION 

Figutc^ I u \ ; i d n <. <n t ha^ i < H v i 

i x a base 4 k ! > ; ^ x ei< ol ach 1 > (PI to U es dslmeafe the 

KsCLo" i\i »> ' I Inn ( ' • uu ' ! I j. j H* Uii 

elen V t tOcao f i en the base 4 ehast tin 

15 ! v k <- »> < an >"tamhi >i euned. 

^ «. 1 . ierkuora 

*'J ' > ' 5 ' 1 1 U,sS V " > I ' v ^ < s K , I v t wt * ui 

* cobalt- 

hros uloys (e,g LOU j >>; gin >pec fetakdEigi 
20 CONiniRO\SU } lro$\t Vpe'nu Me si < o 1 - ' \ > cts \uch as 

vi U< v > \t Ki '\ torn I L Du Pout de Nemours and Company, Wiimingiorx 
DF i po! , u\ h kr { *f,i ! ,\ * ^ l»{ 1 v M H vU.I . 

ether ketone (PEEK), nyk>;y porvei.her-bloe!; co-polyamide polymers (e.g., PEBAX-S* from 
\ ! K \ fi ,<* ) v 1 i i > d I < Ol H si> 

25 Thermedies Polymer Products. Wilmington, MAy polyvinyl chloride {PVQ, 

I ! i i i \{ thh ■nn.. fed et:n f i s ! I ! i i 

silicon <. 5 n ddxkte s ( e t . m.nci > <. c t 1 * < t t. i e 

flu M\ i; fii^.i!. dun ir v'w t t Mani let i * j n !'< 
tantalum and gold. 

30 X' ox U ernent of tin s device 2 can be a matrix for ceil ingrowth or 

used with a fehrte, for example a covering (aot shown) thai acts as a .matrix for cell 
mgrowh f he tab ; an be. for example, poh csfei. (e g DACRO; < I ! *o 
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deKeotonrs nd i s mur \\ Im -\ j ue ! II t eb l> nvhm, 

<.\L^<.«ed i 

H v •> v i X i ' i <> M, hi C k. » K t x ! i 1 i ! v H a - M 

Join en m ' <- i » jk h * >m t it >> t' o > o K „ u d <>t 
5 ! t\ I h s ! < t 1 k. i v. s ,\ . s \xjue t b 

> > , . ^ K ih i.n!\5„i { os oi i\amplo 

j i hi < | > i. U lO ■) \ ! ! ■» i I T ' ^ . i ! ^ 

, i |H bitiHxi i < <>>• 1 M x ' 0„ ii'K! >x> > U ] S V „ N O' 

ill ? <. <n nl > h> 1 > M v \HK t Oil >0 i v ! ^ \ 

10 «. i ilio^npt •O-Ptk \ it h Uil vov vn 

^ •> 1 >r example ADVH.<g> from Wyeth, Coilegsville, PA; tedom©ti«!«lfi; 

lt,u )!v U , ' t )X " >> 5k Is \ o\\ | uf \ , A I < K \ x J i!V 

Station, N Corf Pea < inhibitors); 

j n < t k s i i M lohii i 1 HM U 

tenae; dine derivalh es i that act early within the pathways of an inflammatory response, 
1 \ i i 1 tf to ) s ; o o in \\ >s I ^ i noil < I • < 1 

Synth v 1 » mrtic Aneurysi > I 1 - ( ' 54; 'fain] 

a? (Ov \ > no' > v i , j v. 1 to >n ; > * ^ v < t f t u s hi 
20 P I t i v. > ^ s i > ' o'i i it itMioJxh 

\0iiK XnunwaWil 8t< 0 1 v on inflammation and Protet > e BrU ' Si 86 

{tt>„7"M r c \ > 1 m k o i v-no ' i x > ■> ' h*j 

Vascular isiuJoftheI»Bn,»/ « i " > » jkHNoc 

' s M 1 l 3t > \ t ' ' ' ' ■ ' 

25 \\ O > ( 5t > M x t I li t ) x U ! 

fti). 1641-1640 which :o, all incorporated by reference in {heh- ernireties. 

\ >ass axt 1 x ^ x i ou i'! es > ^ im i\ 

center of the base 4. As shown in Figure 2, when viewed from the side, the base axis 12 
toxin a base plane a I n >utt to <> o b <a k tout 10 s 
30 base 4 ca« have a base hiner ra.dii:s 16 from about 0.2S mm (0,010 in.) to about W. > nira 
0,751 or example about L9.1 mm (0,( rhepxoxim d oft ?ase < 

formed into a table 1 7. The table 1 7 can be a flat surface that tapers to the base 4 
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sunt .itli^uii u<4 Iui.m „ , i'i u u 

to about o 5u \<"*^}'i uiwcur:?e d m C'.Sl mt (0.020 k») lite base 4 and legs 
6 can have the same or different shaft diameters 1 8, A base neutral radius 19 can be the 
base p't ! J , t nJ half the shah Umm tar Ijj \s*dm to sj vk ^ t ,n 
5 u t s !i i In pi«iu d t , \i, 1 u u >s vu K 

»pp o a pl.^e o' ekiv * ' i „ tt Sensed 

whether the base 4 does or does not Ml on a flat plane. If the base 4 is a straight line or a 
point, tfaeappjOKHiwtt < uu <i ho Jv-k^K kil ,o - ^ M v i oMhekxsb 
thai are nearest the base 4 and out of line w ttb the i ose A I he leg angle 20 can be from 

10 about 180° to about 10% more narrowly .fron bout 90 to about 60 for example about 
45 s or, for example, about 60% 

the k mt i uom as utd-n ,k- u , I .» ,i I n>" < .as s . a k v< \ .> h , u 
length 22. The body length 22 can be from about 0.25 turn (0.01 0 in.) to about 12,7 mm 
(0.500 in.), for example about 2,913 mn (OA 14? in). The length between the distal end 

15 of one tip 8 and the distal end of the opposite tip 8 can be a. tip distance 26. The tip 
distance 26 can be from about 0.03 mm (0.001 lm) to about 25.4 mm (L000 ia.) s store 
narrowly about 1 .3 mm (0.050 im) to about 3J8 mm (0.125 im), for example about 2,3 
mm (0.090 in,). 

The tip S can. have a tip length 2d front about 0.05 nun (0.002 in.) to about 12.7 
20 eat v > ho 1 um (0 a fhet can ha\ i ti p angle 3 1 

from about 5° to about 90% tor example about 30% The tips 8 cart be straight, pointed 
eti ^ • u ! ■> sit ! t \ ^ n u ^ j •) S k a 

' " 1 i ^ covet 

The tips 8 and/or legs 6 can have retention devices 29. The retention devices 29 
25 b \ ks n ^ dsn. ! iihs^i t i i ! Mhk <. 1 in 

a x <■ o . e a* i<. <. > K 1 1 >. * o . F i du Pout do Nemours and Company, 
Xs < ds t ) cumulations tl > ireteniio coating 31 or example a 

<. ! O v. IK ^ i , . . f \ U <r i i v i v n 5 S ui k 5 

i 1 aid ark/or j t j e retenfio ing 31 i n 

30 phantom. I xeO ean 1 ed der the x ic ahstaniiall.j 

'kftecti^emUil avuKuuu aruoeet ot the reUu s I 

otherwise removed. 
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I he egs 6 can tave mech mica s herfaces 33, fin ex map e. a slot, snap p ot ask» 
m ■> sa J f ! >* on 0,x<3 Hi ' wik^ l^ i s » , no Ik x ! kc > 
( e leg 6 xm s e iuh face > n dieo h 1 t *kkh*\ hu \ < ku^ The 
> . j< o seh other. 

5 Figures 4 through I 1 i ms rats ex; i tp ;\ ; >> era - sect km \ \ oi the legs 6 and o 

ill' ii<vi sn Hon 4 < k»«v, tbetl miiico He cat the * 
v u i of the base 4, The cross-secnons of the base 4 and/or legs 6' eaa be constant or 

tl |X ! s 1 i t ! i i h s X > > i v si! 

ss>< t .giJ.r m i< He; ssjii^s twangs < < f 

10 cross eetions i i hiSlusifates as < o s s., t s V x s. ratio of the shall 
diameter 3 8 to the length of a minor axis 32 can he from about hi to about 20:1, for 
example 10:1, 

hi o-a < e t < wo ^ 3 s i i i v 

tso 3 > s . I s i s 1 a ! > > 1 3 , s ! ! * <• 4 ^ 

15 deli i rx 3o i ne a rdiaan i hi t and/or a tfterapeu aod/o 
diagnostic agent and/or eehogerJc and/or radioactive and' or radiopaque materials, for 
v f h x < i s ! is n Kepi ' x m>! i ? uai i 
along die length of the base 4 and/or legs 0. The ratio of the shaft diameter K to a cavity 
dhtux si Ix i no i 1 1 .i,w N 0 3 > ot \ 

20 Figure 1 1 illustrates an attachment device 2 that can have a leg 6 thai can have a 

! , ! s<t ' if iXs i 4o t t\i si .ni i\ , i , i 

from the base A . The second leg segment 40 can extend on a proximal end from the .first 

egn ! x i fi t l i ) neat 40 The 

second leg x m 40 t. > have a i < . m radius a ik thou < . first leg segment 
25 38 and/or form, an mgfc with respect to the first leg segment 40. Figure 12 Uhastranx that 
i is n o v s ' n s t a s g p i i ' 

plane of the base 4. Figure L3 illustrates that the first leg segment Mi can form aaaagie 
(shown by arrows.! with the approximate plane of the base 4, The second leg segments 40 
v u >> s a ml vv a the > xnc 1 

30 Figure 14 illustrates an attachment device 2 that can haw a Orst leg ha that can fee 

ibiU i n i tsevtnd leg 6b ! << io.r.1 

leg-tip length 22b cart he from about 1:1 to about 10:h tor example, about 3:1, 
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Figure 15 iiiust.i-sr.ei5 an attachment device that can have a firs* leg radios 42 and a 
second leg radius 4 t 7 mt < e K\ w k\ ; ^ a\ i'lM^vu,^ ; m a ,s "cmh 

1 > j about I 1 to ibout 51 i imp t 0 I 

Figures 16 arid 17 illustrate an. attachment device 2 that can have a "flat top/' The 
5 q § s >\m <. pi M> m ikI n a i . v < ' m % ) x , 

eapro im e pi oftba ;a 4 W'h brass - K ^ < can mhet. nmhorthe 
s <. <}' t \ ! s a ts ! s <.o t i La cs IS an< 1" 

h i a ! til ichm at device 2 thai can ha bat cam i d the b 

12, 

10 Fig* 0 i 1 a es a > . i i ? \ i v bat cob have arms 46 that can extend 

from the bast lab; , egs 6 \t ien lepl< ye i s 46 cans me* a i asm 
>t^euua t s > 3 <> t i u ,) t . i f 1U % idiots 

48 can extend from die arras 46, for example at the distal ends of the arms 4b. The 
etxrvi ibd) ii a » > > > - •- s - . v< b m.i < M\a") The 

15 anchors 48 can extend directly from tin base 4 and or !eg^ 6 with or without arms 46 

eparai I md/or k i \ ( m attachment, dev.it 

2 thai can have a straight base 4 and can k-n t » 

I^huon" nd ^ \ ^ , i Un< 4 t M >'i'h \one.ma 

third legs 6a. 6b and 6c, lite base 4 can be a platform, wire feme, or point attachmah 
20 which caa be spot-wehted or brazed, tube crimped or otherwise mechanically coaneeted. 
i be planes ol the lees oa, 66 and 6c can fraensect ai ' i > i * v-naai nngiov about I2C\ 
or unequal angles. 

I s >sn .. ^ a i nab ^ < ? b t < % . i S .n be x brat oop P> and a 
second looj <: 9 caa be f; md a proximal portk not 

25 the first leg segments 38. The second loop 5 1 car- be foamed twnx a distal pardon of the 
fet leg Segments 38 and a proximal portion of the second leg segments 40. 

METHODS OF MAKING 

! , N , xa i . 3 ! M f ! <■ ) ! h > v. < > f 5 3 ' t iU'i I 

30 hue spht x ! i. i - xivv tV.ikg u mb ha on ben o 

hv a single e viinder 52, a formed path. 54» a pressure plate 5a, for example s washer under 
a screw or combinations thereof Metho sba banbi Nit iol) 

\3 n o ijo-v a\ t„oo b u o in it o ? p. v > 3 1 i.o t 
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■jding eieetropoiishing o precision s arpening {e.g., polishing services fr« -o I*oim 
Tetnu>»ii"s u » ' i> i f N'8etoiygoom^r\,!i3em<imgatiocajpoint 
hex sled, rounded, tapered, p« smted o lateied 

t 5 C ! ! < I 1 n HMC 5U! Of I ! \ ! H t! U! \0iho 

5 01 It UUiCllX at* O i!hl ( , t 

us 5 $u u v , i <. t s. ui in, o iUk. l > n m> 

crimping, stamping, melting, screwing, gluing, welding, die catting, laser cutting, 
electrical discharge machining it DM >. etching or rembinanofrs thereof. 

\s v n t v * v > I Hi f , v > i> , v % v%!> k ' v i-ii 

10 assembly- can be coated by dip-coating or spray -coating methods known to one having 
<> din >. ti so 1 o i I < 1 1 t M > u >■ i 1 < f so n > , ,! 

hontde KeoKumajC t a p ? w t\ - n _ 4 r s , \ • s ,o <■ > V h s \ < from E I 
i' iVa* crnou d xmy, \¥bmh $. \ lain ther polymers oi 
combinations thereof. One example of a method used to coat a medical device for 

15 vascular use is provided hi U.S. Patent No. 6.358.556 by Ding et al. and hereby 

mcorpounru v v. v> ^nusennrot) Time a-ka^e coal K s ,imn to one 

having ordinary skill in the art can also be used to delay the release of an agent in the 
i in Hie c< gs can hxombogea ranti srnho 

n 1 \ s o P -> ( } v Hv d 

20 witl >ric, for exa sp.l 5 { >ACROi rom Ebb do Font de hies j nd 

On inn V in ea ! . O » o kn U i 1 Ok ko iT , d V >-i de 

O>o^ n < ) t - ;o« O! ! O O " ' "i . j : t. J no 

-kuc «. o b > « u V, a > >s, ) n, « 1 ,< > d O < 

are known to those having ordinary skill k the art, for example, sintering, spray costing, 

2 5 adhesion , loose covering, dipping or combinations thereof. 

METHODS OF USING 
1 la a .Oo uOo u k O^ > i < < - i i son . he c< n sgurs io 
w i « igures i 2?) and a second conf ttion (< ic cemftguraooft < n in 
30 ! i k -■ , «. >! t nt o, n 

h .cd state \\hh<o ( 
insertion or uses. The attachment device 2 cats have ihe fust coniiguration when external 

farces are 
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) <■ t i tt!it.vMu k mantu v ui ^ t >„ 

onl nation to the second c iftg a; lion 

{ bj uu.w mis ! dh\ a , < i v tkUu mt utu 
ehensom i s i et s \ t itoreigi object (e.g a 

5 s it ! v In ij » ! » I v'm v M mu i' i 

device 2 has the first configuration, one or both legs 6 cm be rotated with respect to the 
K nc 1 i , i < e , the base 4 around t K b v> \ ^ } > «»„ or m u >s ^phn o 
sepai t s k< ire t; < e* I Ik \ stint \ si in an c the ase 

My- iJ { ce to have & i s« 

10 * < s e, s h no. sob h- 

the application of a base torque, shown by arrows 58, applied about the base axis 12* The 
h v na^a i x mu v. \ e" 1 v 5 v iu 1 v. v. > nwj v <.a ^ x oi « < 
can be applied h t s >^ ows 60a and bOly to tl gs 6a n 1 >r6b 

iboui ,h " ' i n ? ^ o> " | o • u < 1 i \ > e u si t , us 1*-Ms 

15 ^ss tl »j 1 j a? u v. :* h to <'! ! uo. a s k>w a a ! si <s t S 
• I i u . i! >n r eu Jo > j Hi \ > > x \ i, | £ t p 

distance 2b, the legs 6 will splay inward or. stay vertical v. v < ! n\ iIim 
68, 

1 ire 2? ilhisoa \ tht mt i he attachment d« e to ve the rs 
20 configuration tachmen le vice 2 can be forced I the first cord oh 

i i > > u v. diownta ..iiws.f)^ applvd t i is he 

base 4 attaches to the tegs 6, se that the legs 6 arc forced to pivot radially outward from 
each other, i he pivot torque can be applied bs appl\ log outward traeslationai forces, as 
ih >nn 1 \ \ I s i > <. 5 ik i 

25 i inslatiooal forces to da b 5 I, as s ov n by arro vs 66 

As illustrated In Figures 28 through 30, the attachment device 2 can be deployed to 
attaJ ! m cJw -v. tn 1( w t s iK Mia, ^ t e o i * e< , u ^ o 
K i ' im, to s m , ■> h > < o tl | s\i s I he ; i hc-M 

Cs | „ ^ 0 ! * i { l 

30 an> % jtrogj dhs, ^llogr^fK 

eteulo-eoor -vko Ua > '\ u> m op! .sseh, ^ \ e os par^ » v e n. , 

attest ine. bean. < idea htdney,, urethra, bone mass, tendon, nerve, muscle), calcified 
soft tissue or any combination thereof. 



wo limiimiu 



-12- 

Uveassc dies disclosed by G ffinet ial S Pat \ >,24|,765,b 
Lane in U.S. Patent No. 6,371.983 and by Rr/ r U.S. Pekar No, 5,976,183, both of 

oh ne let ?y fecorporat j their entiretk t icec ith the use of the evi « 
olSx pioeat xeniO! O - a set nJ s f 

5 .vi\;te A- jj.ul Bs'eatlet heart \ah; P I 5 \ l ,s 

\al\v. Hu-m , s V t k h n x i I <. ^ ^ s wt j » e-ek 

> I \. U>rUsvk\aot<i a h a , . » '0 < n A i \ ,\U nic beau ^ US 

A * <n * <<. 1 a a ! \H?--\K - 'icah h<iik\ ^ mi . Kmi \iV'n\ 
1 mk Im Miimea i 1 Ingelini Lam tlo va by Cardio Carbon 
10 Company Ltd., England); Ijork-Shik \ lcage< c valves 

(Shiley, Inc., aow-deftinci, previously ofCA); Wada-Otfter and CMtra Cooky- 
(ale s u h * U t m a ( > •> m.Pi.o \) \ _ of „M k IV 
jwlyiaethane valve (by Abio.med, Xn.e,, Danvers, MA): ATS AP Series Lean vate and 
ATS Standard heart valve (by ATS Medical, inc., Minneapolis, MN>; ANNOLOFLOi? 
15 muukpi ^ s ^ N I i v . aAa i - n s \ sAM ^ * a tan 

v In i \! i .1 -lilts* I ! tb , >is n 

SUMIT* antral valve, TOP HAL® aortk vahc. U 1 uR\! ti > 1 . 
MirROPLOW SYNBR.OY® PC stented aertle pericardial bioprosthesis and the 
ss A P v > > * f . t o i s a» h<. - Int. 

20 Anstin, TX); ON-X® prosthetic heart valve (by MCRM> S LLC, Austin, IX); Starr- 

Edwards SILASTIC* ball valve, Starr-Edwards 1000, Starr-Edwards 1200, Starr-Edwards 

>ia Sta us, i. :,'Vj b v^-U) %u;.a. » < >> \ A s A 
' )j t a i v a >v. • Is ti 

i < \ f< ! s 1 0 s u t i < A valve, j < ' 1 1 5 ! seaaiopiasiy rings, 
25 i>e. i w>-cs>a!veaadPLpt\ < <K Nt s f As e<. A- S - ■ > 
vine, CA): Cross- Jom alar di (by Pern f 1 a a t ste iied 

I auu ^ v 's i s 1 v I as I i t \ A - o i , n a - aa 
( orp ( 1 s t ek i N '-< s v a u retainer s 1 1 s Alec 1 f 1 «> < t > 

v s , , s sA ' ;)-vrx 'Ave? aoriso 

30 a ! . ^ is sf t n \ >U M s k, t . f i ^ 

tviiUR \1 s resAvvsO tx ti \d«^ JinlA IIP ve ^s b M I » J\» 
valve, TORONTO SPV-1? (Sieniiess Porcine Valve) valve, SJM BIOCOR<«0 valve and 
MNi LPK « Tade Medical. Inc ^ V *otu. Hicariwn, Sorm 
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s > < n i ft C . 5 ( \ nr? Ponoarlvflond <t-j -s Vinadvt^ nt ■- ^ 
s '*t ^ I \ h I 1 ' < ^ Kflouitin. t«np V0v.pl vd to 

vpl it a-i.thv, UMi e o ua-aumilas position mi oe , , ee \ t < >> > 

'Ui i _ i, > t I ' , ii i J.vKO ^ ttl, \ H 

5 < , i > v! vk\ \ i >t iV-OJif On M n'Uitv n 

j i * \ k p <. s ill t or^o f rf u ! t t < 5 n 1 
oomf \s >>t\ v v, rep. prior io piaeav. a Seeood ruM \"» ' inehidfoe a who vtactore, is 

incorporated by reference in Us entirety. 
1.0 Figure 

configura'f. n The attachment device 2 can be feci through a pledget 71 before the 
ahaeimsent device 2 is forced into hie first mass fo . The pledget can be a piece of 
fabric, for example, a fabric listed supra. The pledget 71 can be loaded onto the 

is r -,k see ? hefotv use i astro 2 s ) illustrates that ti „ attachment device ?. can be 

15 t tu, t s I >a t > t 1 b t - v > 1 1 i v ct\l 

jtu^v, 7b Iptjtv 'joumS 1 f "!M)t<.,< <. h v efo' i a*, 
the first configuration. The attachment device 2 can revert to having substantially the 
second vx [>ujatum \| 1 u -ato fo > .a o t cf dtotu 
i . v em device 2 t< kxuh h , , i e> n 1^ attachment d it ? to having 

20 fte to x , <non !!k ut^on e) aevK^. 2 hm\o in v~v N < t. \ be ed m 

tfo ^ l a < ,S,5t v 1| ! vMvfM lb v. tit v> In 'U I Cl>lv 

. "> - i <. > i i i v t < o 1 1 ) v * daring 

deployment. 

The attachment device 2 can be removed and redeployed at aoy stage of 
25 deployment supra, for example,, if the surgeon, is unsatisfied with the position of the 
x \o ! ■, * < t h t »s n ed tvj fottu * «. > t , a> t x 
future, if the attachment device 2 has a retention device 29, when the retention coating 3 1 
v it n t K \ k< ^ v. i i s< t. <. N ' ntll bcee ue 

v.\ s ! i t n n <, \ t 1 5 i fo t o,, 

30 1 On i v a V \U J I t i v H t i «>ii lulbi 

>I or 01 evice) h oven >ms ht a rl < seco 2 3 retentio ei n t 

s ^ ,< b tie a method > 1 the attacbtnetd' » - to 

attach a nrst mass 68 to a second, mass 70. The pledget 71 can be fed over die attachment 
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devke 2 before use, The pledge! 2 can be formed as a rectangular container with an 
.KeoNsevs < wu ?rde a 4 1 hob , > i s -m* , v^ ( 'ov 

■> v. n vt )t o < >i he 

1 Chfi d i C i i - iO v > r , h Ji!^ i ! J;g > i t i SS 

5 68. m us, ^ \h mKwtl t u' t <! vllh !u i n v, < ^ o> * u 
torque, shown by arrows, applied to the attachment device 2 about a Longitudinal axis 74 
can In. i n hi * ek-\ «. 2 a to ,h \rs inn) no As h Mt 1 >\ 

- J * * '>-.c : can bv forced, shown by arrow-, through the first mass 
68 ami part of die second mass 70. The kwmV ( I torque {not shown in Figure 33) can 

10 K iu.OOOdlilUa O t>!i' 5 " ! i , 5 t s t ,\ 

usaod?0 I he pledget 7 1 , iw < <<ht<d during 

deployment. 

s i ^ " h i x i * ^ 1 t - > >s i. 'i ko on do> n\ 

shown in Figure 14. The first leg 6a can be forced, as shown by arrow Into and through 
IS fee first .mass 68 and part of the second mass 70. "Hie Urst leg 6a can have a "padd.hr" (not 
sh w\ i ) | t r o i i t h | 

leg. The paddle caa increase resistive force with the first sad/or second mass 68 and/or 70 
when >plyi w orq se to d ttachtn evice 2 

igure 5 men v tha the it c) sen device 2 can i Lini efi 
20 nfignration b> torque, shown by arrows ! < 1 ec. \ 

t e outwardly from, the clw device s shown by a ov. ?6 

Figure h 1 tratest t ie at ha:a evice 2 can be forced ;1 « - a %s 

- > n ! !> S t Si t v , u.s . " jh 1v,m|'I l!iskffl.> i 

Figure 36) can be removed dbsdfijg -<l^itc»^n9»st£t: <af S&er tha attachment device 2 is 

25 completely deployed into the first and second masses 68 and 70. 

Fpmrs eeuee v 

shown in Figures 18 ami 19. Figure 3? iUustrales that the base 4 and the tips 8 can be 
placed in contact with or near the first mass 68. Figure 38 illustrates that the amis 6 can 
be rotated, as shown by arrows, about the base axis 12. The arms 6 can be rotated to cause 

30 hi n 6 to forces o the first mass 68. I e3 I \ t ( he ms 6 can he 
muted. <- -beuuK aurmw. umber about the bases is 12 The anus o can in weed Into 
and through the second mass 70. f he arms 6 can re-enter the first mass 68. 



vt i > .use? 04 1 "84 tn r i <- Ui<u asw s 4*? 

-15- 

Figures 40 through 42 ilhoewoe a method of deploying the attachment device 2 to 
attach a first mass 68 to a second mass 70. The first mass 68 arid the second mass 70 can 
be two sections of the same object, such as when the attachment device 2 is used to close a 
wound, Hgr.re 40 illustrates that die auaciimen, device 2 ceo be held in the first 

5 v iltiSm i S >£ I } 1 1 

by arrow 72, so that the first leg 6a inserts into die first mass 68 and that the second leg 6b 

j c u2 can he 

! 1 a d »n i i iim u, ti o a , , u i k hi ut o 1 i 

ndh oa. second cool > c us t 1 * a rd, s m n 

10 K a i < , ^ , <he second 

mass 70 such that the first and second masses 68 and 70 move toward each other. 

ih oi tsuo > a v a 1 > ;o v ' o» i ^ o> ^ o j 1 < I > i i 
nnw 08 i , t f w j t X w * 

! se-Mi «m n ut in 0(1 m uu\w \ \u\«u b 

15 new tissue growth 82. The flag 10 can extend outside of the new tissue growth 82 (as 
shown) or be located just below tbe surface but palpable, riietia Ocas ict as marine 
plp>m ot \i ^ <■ <. < Ik u lt „„\ ,as, 

magnetic resonance imaging' (Mill), ultrasound, computed tomography (CTJ f 
Ci hex i i i to) i ^ ntp c to kx ti , >enui et dm ui i oCdhe 

20 iiachn ievk he 1 i fib ro dc o:S vple, sola natcriai (en 

Nylon, poiygjycofcc acid, polyester such as DAGRON® tram E. L du Pont de Nemours 
and Company \V'dmur>otn i , > t. other elements of the 

attachment device 2, other polymers or combinations thereof). The base 4 cat- also serve 
. ana 1 c o . oi a nurkcr) m some applications. 

25 > dephni ig d e 

can have a fast sever 86 and a second Sever 88. The first iever 86 can be rotaiabiy attached 
to the seeo ever 88 pi 0.11 i I second, levers S i ? can have a 
h s li v ? ? v i c v e s<v sd ad x o J* -V 

^niewiK »i . a .ai \nVa^ Y\ «a c ttme n arrive to tv n m has 0 \ 

30 mows ^ > ( \ u,i i t\ m>. i \ v so T o it | dsS 

A driver sha ft 1 00 can have a driver handle 1 02 at a first end nod grips f 04 a- a 
second end. The pivot 90 can have a longitudinal channel 106. The driver shall 100 can 
pass through the longitudinal channel 106 and/or he rotatahly mounted to a case (not 



wo 2<i05/«4i7&* Fcrmsimmmm 
-16- 

h > ' '-. 5 ee.e ;o a lever So < >- 88 Ik ^ van be releasably attache K U 
i ^'i device 2, The attachment device 2 can be rotated about the > ^ i ' axis 2 
by eleas i a < s Seine dr ver handle 

I ! 1-5 shov emi of a tool 8 Vl I ing. t ttaehmc deva : : be i 
5 the attachment device 2 has been leaded hao the tool 84. The tool 84 ears have a top pari 
1 10 and a bottom, part 1 1 2, the top part \ 10 can be removably attached to the bottom 
part, as shows by arrow 1 1.4. 

The epp.nl 10, d/or the hottoi pa 11 can have groove Ik used diuhe 

>^ !. 1 lid 1(K 10 !)U 1 5 ) i 1 i ^ v a K 

10 eoxifig srat on Tk attachment device I can be forced to To. t , e <uralton and 

be leadedii it » hi w n hy arrow 118 Hie top part 1 1 0 can h e • ;! 

>^0m P^it 1 1 it! ^ _ 5 l ! ! !, J 0 

utaehmem ehn kv 2 can he placed at a Oes e >< »cn' \«c } e tool 8 
The device 2 eaa be deployed from the tepl^hgr ismcsy&ig tbefep-^ilOJIraiiibft 
15 boitoa 

Figures 46 illustrates an. end of a tool 84. The tool 84 cars have a ease 120 with m 
anvil 122 and leg ports 124, The case 120 can he slklably attached to a slide 126. The 

le vice 2 can be lo Is J around the anvil 122. n» legs 6 can protrude from the 
ease 120ihrougbt.be leg ports 124, 
20 Figure 4? illustrates a method of using the tool 84 of Figure 46 to deploy the 

attachment device 2. The slide 1 26 can he forced, as shown by arrow i 28, toward the 
anvil 1 22. The slide 1 26 can push the base 4 against the atnvil 1 22, causing the legs 6 to 
1 ! ^ o ! v i 1 d > i v 1 un s. > i \ v 1 ad h 

sh 1 05 I w ^ a mm -la t i >. u > . i dbhe attachment Oeva a in h 
25 attachment device is fully strained, as shown in Figure 39. The attachment device 2 can 
tknk n^ute 1 tsn»>t r I , ^>o uKA tm own; W tc i dm ai^ehment 
k\ ^ s ' „c be ^ v-i f <.mn> , I |i so t oolS4 lo 

sample I s >tn t endicular to the plane of Pigu? 

nd cing the attachn tc ce 2 out the e IT ol 8 5 the si i 
30 v ! e tools 8 sown in Figures 45 srea a s \ j t the 

remainder of the tool 84 by methods known to those having ordinary skill in the art. The 
) e oh v. t oi h > v v n \o i wai i.ph^r^'s < t t I 
accessible by a nomartktdatkg tool 84. The tool 84 can be noii-araeuialabie. h would 
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1 " > tfwn acct he site oi mpiantatioa allows, to eaiplo) i too! 
ibs tia shrs.il oas ! .knows to -.those skilled nfcarl 

Additional disclosure is included in IS Patent. Application Serial Nos. 
10/327,82! and 10/646,639, fded 20 December 2002 and 22 August 2003, respectively, 
5 which axe hereby incorporated by reference m their entireties. It is apparent to one skilled 
in the ari d rim el gr mdmo I lions rubers i to ilsciosure i -a 
equivalents employed, without departing from the spirit and scope of the invention. 
Elements shown with any embodiment are exemplary for fee specific embodiment and cm 
be used on other embodiments svhhin this disclosure. 
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CLAIMS 

We claim: 

1 .A > s ! „ I > ' 0 

a base having a base axis, a first end and a second end, 
5 a first leg, wherein me first leg extends from the first end of the base, and 

Runs hi ditN i i s i in t'k ^ id umVH»*t<n < kI 

wherein the device is in the first configuration when the base is rotated with: 
respect to the base axis. 

10 2, The device of Claim i firmer comprising a second leg, wherein the second 

leg extends from the second end of the base, 

3, A device for attaching a first mass to a second mass comprising: 
;, b h v, 

15 . f ) 'he fUift le$ 

is a ttached to the first end of the base, and 

v i ' I k rvn ^ m !> i >o n>\ I v s !' i ! au is uen t 

Second kg extends from the second end of tire base, 
and wherei > 1 e sgth is h snget th 

ad 

4. sedevku 1 i fi where h u vi v. 5 1 t m i ttion and 

e< onto i im n v , i ,k ( , w> n an i s t Oi \d „s ? x > ^ > 

rotated with respect to the base axis, 

25 5. T;< leva Claim 3, wk to fif leg k 1 a r than or equal 

to three times the second leg length, 

6. A device for attaching a first mass to a second mass comprising; 
a curved base having a base diameter, a fast end and a second end, 
30 , * vm hew a i fo - Coom he i :\ e v i n m c_ i, mm, v bexan t e 1 w kg 

extends from the first end of the base, and 

s« ad kg i N sgase o txi an a second a k gt when » « 

se< one leg extends in d end of the base. 
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w^uaioii hi J v t^ih nn u i \ u t laved 

h< est ee crosses h< ! ll „ ) ! l c v > ! 
is less than 180 degrees. 

5 7. 0 v I i \ em the k igle is lews tha equal m 90 
degrees. 

8, fhedi eeofCI i 6, whei i the k angie is less U nor equal to 60 



10 

9. fhede\kx- ot <dl hno therein ttK hrx Ik.s o> ; a kss thauot -qml m 
0.13 inches, 

10. The device of Claim 9. \v hernia the base diameter is greater than or equal to 
15 0.08 inches. 



1 1. Anx-u > first mass to «j second m iss using an attachment 
uui ui >< * ui id^ad, a Ftsf lee 

- 1 < 1 ! miu m.n end end 

20 o t k K^e. - 0v dm i ;>.\mee h < v. b ,< i foot i, grut <v a a" a ,».eond 
eoafigisration, the method comprising: 

holding the attachment device m the first configuration, 

rotating the base about the base axis to fores the attachment device into dm second 
e> iisfigiiration, 

25 inserting the attachment device into the first mass and the second mass; end 

K-kaMsm the amxhaaem device, 

12. x k < » \ ) t i s ) in k. \ ■> i ! 
inserting tho attadmaent dewee atito the .first mass. 

30 

S3. K ned u:^db\) I \ i'laoc, i u 1 1 o i v H 

the first mass occurs; before the rotating the base. 
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14. The method of Claim 31, wherein a firs; object composes a first section 

section comprises the second mass, 

5 IS. s mihocl machos a first mass to seco c ss, the hod 

comprising: 

fccibh ho) % 1 1 \ <. 
its khn liuMu 1 Ik i s n n t . ? , f , * m 

i trass, and 

10 relets >< .'J.u c-k \ cm v t a. \\\ u iph , no 

m s 1 t i ( i ) t i -. t 
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